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REMAR KS/ AROI TMP ^TK • 

The above-identified patent application has been amended and Applicants 
respectfully request that the Examiner reconsider and again examine the claims as 
amended. 

Claims 1 to U are pending in the application. Claims 12-15 are new. 

Figure 4 is amended herein to reformat the figure by dividing it into Figures 4A 
and 4B and also to correct an inadvertent duplication of reference character 96 as 
desenbed above. TTie proposed change of reference character 96 to 97 in connection with 
a block labe.ed "done- i„ the flow diagram of ^ 4A ^ ^ ^ ^ ^ 

the specification at page M.Kne II. It is submitted that no new matter is added by the 
proposed drawing changes. Approval of the proposed drawing changes is respectfully 
requested. Formal drawings have been submitted under separate cover, a cover of the 
submission is attached herewith. 

AppUcmt, have o»dc ^ to ^ „ ^ t<> 

die reftamathng of Figure 4 too Figures 4A ano 4B AdditioIla||y ^ 3 ^ 

Applicants have amended iadependent claims 1 and 10 in order to provide 
.he clanty of the chums. This amendment is not made for r«so M of patentability. 

"ITJ dea,ed 1,16 **"" ^ *-» ^ »° — '0 *• 

any reasonaWe number." AppHcants submi , te ^ 
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art would understand from the teaching of the specification that "n" is a user-defined 
number of the physical devices for which response rime optimization is desired. See, for 
example, page 14, lines 1-3. Accordingly, it is submitted that the objection to the claims 
should be removed. ' 

Claims 1-1 1 are rejected under 35 U.S.C.§ 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. §1 03(a) as obvious over Mason, Jr. et a!. (U.S. Patent No. 
6, 1 12,257, hereinafter "Mason, Jr.") in view of Saether et al. (U.S. Patent No. 5,333,3 1 5, 
hereinafter "Saether"). Applicants respectfully submit that neither Mason, Jr. nor 
Saether, whether taken separately or in combination, describes or suggests "determining 
n most active of the physical devices and for each of the n most active of the physical 
devices, adjusting a mirror service policy associated with one or more mirrored logical 
volumes serviced by the physical device to reduce seek time," as set forth in claim 1 or 
similarly in claim 1 0, or the storage controller that "for each of n of the most active 
physical devices, adjusts the mirror service policy associated with a mirrored logical 
volume serviced by the physical device to minimize seek time when the utilization is 
greater than a threshold value," as set forth in claim 11. 

In fact, the Examiner recognizes that "Mason, Jr. does make a determination of 
the of the n most active logical volumes (see col. 5 line 16-21), but not of then most 
active physical devices." The Examiner relies on Saether as teaching "that monitoring 
the load of and balancing amongst physical devices would benefit overall system 
performance, see Saether col. 6, lines 21 -45" and concludes that "the teaching that 
physical devices should be monitored and balanced for optimum performance, combined 
with the teaching that using the n most active elements most directly optimizes without 
overextending processing and storage required therefor, would have motivated an artisan 
to determine the n most active devices in Mason, Jr." Applicants respectfully disagree 
for reasons set forth below. 
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It is significant that Mason, Jr. neither describes nor suggests making a 
determination of the n most active physical devices. As is described in Applicant's 
Background of the Invention section, Mason, Jr. "sorts logical volumes by activity level, 
load balances the physical devices based on the activity levels of the logical volumes and 
minimizes seeks for the logical volumes on the same physical devices." As is further 
described on page 21 , lines 13-17 of the specification and as is illustrated in Fig. 7, 
"[B]ecause the old scheme has to perform a sort for and evaluate all physical devices 
logical volume by logical volume, it can only make response time improvements. . . at 
intervals of time «t'.» In contrast, the claimed method "which evaluates only the n busiest 
of the physical devices and therefore performs policy updates at a much greater 
frequency (for example, every 20 seconds), adjusts more quickly to changes in system 
workload for better response time results." (see the specification at page 21 , lines 18- 
22). Thus, the claimed arrangement provides an advantage in terms of response time 
which is neither described nor suggested by Mason, Jr., whether considered alone or in 
combination with Saether. 



Saether also does not describe or suggest "determining n most active of the 
physical devices and for each of the n most active of the physical devices, adjusting a 
mirror service policy associated with one or more mirrored logical volumes serviced by 
the physical device," as set forth in claim 1 or similarly in claim 10, or the storage 
controller that "for each of n of the most active physical devices, adjusts the mirror 
service policy associated with a mirrored logical volume serviced by the physical device 
to minimize seek time when the utilization is greater than a threshold value," as set forth 
in claim 1 1. Rather, Saether describes "monitoring disk I/O loads and disk capacity and 
to automatically move files between disks so as to balance either disk loads or disk 
capacity or both." (col. 6, lines 40 - 45). Thus, Saether does not overcome the deficiency 
of Mason, Jr. and it is submitted that independent claims 1, 10, and 1 1, and dependent 
claims 2-9, are novel over Mason, Jr. and Saether. 



n 
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It is further submitted that independent claims 1, 1 0, and U , as well as dependent 
claims 2-9, are not rendered obvious by Mason, Jr. in view of Saether. Applicants 
respectfully submit there is no motivation to combine the cited references in a manner to 
arrive at the claimed arrangement for several reasons. First, Mason, Jr. is concerned with 
minimizing seeks for the logical volumes on the same physical devices in a mirrored 
logical volume arrangement; whereas Saether is concerned simply with disk I/O load and 
capacity monitoring and balancing. Thus, one of ordinary skill in the art seeking to solve 
the problem solved by Mason, Jr. would not look to the teaching of Saether for a solution 
or an improvement. 



Furthermore, there is no recognition in the prior art of the problem solved by 
Applicant's invention; namely of performing mirror service policy updates at a much 
greater frequency and adjusting more quickly to changes in system workload for better 
response time results, (see Specification at page 21, lines 1 8-22). Thus, one of ordinary 
skill in the art considering Mason, Jr. in combination with Saether would not be alerted to 
the possibility of an improvement in the response time results in a dynamic mirror service 
policy and so, such recognition would not provide the lacking motivation. 

Moreover, even if one of ordinary skill in the art were m otivated to com bine the 
teachings of Mason, Jr. and Saether, the claimed arrangement would not result. This is 
because Saether teaches that the disks should be monitored in terms of capacity and I/O 
loads and files should be moved to balance the disk capacity and the disk loads. 
Modifying Mason, Jr. to include this function would not impact the manner in which 
Mason, Jr. dynamically adjusts the mirror service policy by collecting statistics regarding 
the logical volum es of the system disks, and determining from the collected statistics 
whemer the mirror service policy should be changed. In other words, even assuming 
that some motivation did exist to combine the teachings of the Mason. Jr. and the Saether 
references, there is no motivation or suggestion to combine these teachings so as to arrive 
at the claimed arrangement. 
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are 



T.n view of the above, it is submitted that independent claims 1, 10, and 1 1 
patentable over Mason, Jr., whether considered separately or in combination with 
Saether. 



Claims 2-9 depend from and thus include the limitations of claim 1. Thus, 
Applicants submit that claims 2-9 are patentably distinct over the cited references for at 
least the reasons discussed above in conjunction with claim 1 . 

It is submitted that claim 3 is further patentably distinct over the cited references 
since neither reference describes or suggests using a cost function analysis to determine 
that workload assigned to one or more selected mirrored logical volumes according to a 
current mirror service policy can be re-assigned to a corresponding mirrored copy 
according to a new mirror service policy, as set forth in claim 3. 

Claim 5 is also further patentable over the cited references since neither reference 
whether considered separately or in combination, describes or suggests computing cost ' 
functions for each of the physical devices involved in the cost function analysis and 
determining a maximum value from the computed costs functions, based on the current 
mirror service policy and a new mirror service policy, as set forth in claim 5. Nor does 
either cited reference contemplate determining that the reassignment of workload can be 
made if the maximum value based on the new mirror service policy is less than the 
maximum value based on the current policy, as set forth in claim 6. 

Claims 7 and 8 are further patentable over the cited references since neither 
reference describes or suggests that adjusting comprises processing the one or more 
logical volumes in a sequence beginning with the outermost logical volume bordering 
logtcal volumes serviced by another physical device, as set forth in claim 7. Nor does 
either references describe or suggest wherein, for each successive processed logical 
volume, the new mirror service policy of an immediate predecessor of the processed 
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logical volumes is used as the current mirror service policy for the cost function analysis, 
as set forth in claim 8. 

In view of the above, Applicants submit that the rejection of claims 1-1 1 under 35 
US,C. §102(e) or, in the alternative, under 35 U.S.C. §103(a) should be removed. 

Claims 12-15 are new in the application. Consideration of claims 12-15 is 
respectfully requested. 

In view of the above amendment and remarks, Applicants submit that the claims 
and the entire case are in condition for allowance and should be sent to issue and such 
action is respectfully requested. 

The Examiner is respectfully invited to telephone the undersigning attorney if 
there are any questions regarding this Amendment or this application. 

The Assistant Commissioner is hereby authorized to charge payment of any 
additional fees associated with this communication or credit any overpayment to Deposit 
Account No. 500845. 



Respectfully submitted, 



Dated: SL<+ 





Daly. Crowley & Mofford, LLP 



Judith C Crowley 77 
Reg. No. 35,091 ^ 
Attorney for Applicants) 
275 Turnpike Street, Suite 101 
Canton, MA 02021-2354 
Tel.: (781) 401-9988, ext. 12 
Fax: (781)401-9966 



Q:\EMC-018PUS Response to OA dated 3-lG-04.doc 
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